Very interesting differences are found between the cells of Nitella flexilis, Ag., in current use and those employed in earlier experiments.' The earlier cells came from a different locality and for convenience we shall call them Lot A and the later ones Lot B.
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In the earlier cells Na+ and K+ seemed to have very different mobilities in X, the outer non-aqueous protoplasmic surface layer. But in the later cells these mobilities, UK and UNa, are not far apart. We therefore expected much less change in P.D. on replacing NaCl by KCI but were surprised to find that the change is somewhat greater. This can be accounted for if we assume that in the later cells the partition coefficient2 S (concentration in X . concentration in the external solution) is much greater for KCI than for NaCl.
In the previous studies' the P.D. could be satisfactorily predicted by regarding it as due to diffusion potential and hence obeying the equations of Nernst and of Henderson.
The apparent mobility was calculated from the equation3 of Nernst which may be written (for 20°C.)
where C, and C2 are concentrations, u is the mobility of the cation and v that of the anion: for convenience we put v = 1 and calculate the value of U.4 In Lot A it was found' that the replacement of 0.001 M by 0.01 M gave a change of P.D. of 20.9 mv. for NaCl and of 54.7 mv. for KCI. From this we get UNa = 2.18 and UK = 73.24. In Lot B5 the corresponding values' are 45 and 49, giving UNa = 7.93 and UK = 11.9.
Using these values we may calculate the changes of P.D. to be expected when 0.01 M NaCl is replaced by 0.01 M KCl (this is called the potassium effect). For this purpose we make use of Henderson's equation. This may be written (for 20°C.) P.D = 58 (UI -VI) -(UI, -VI) log UI + VI (UI + VI) -(UII + VII) UI, + VI, where U, = UKCK, Ull = UNaCNa, VI = VCICK and VI, = vcICNa: all values apply to the protoplasmic surface, X; UK and UNa denote mobilities and C denotes concentration. In dealing with Lot A it was assumed that the partition coefficient S was the same for KCI and NaCl so that in X we should have CK . CNa = 1.
It was then found that the calculated value was not far from the value of 83 mv. observed7 on substituting 0.01 Ml KCI for 0.01 M NaCl. In Lot B the calculated value on this basis is 9.3 mv. and the observed value 95 =t 2 mv. (120 observations on 44 cells) but if we suppose that S is greater for KC1 than for NaCl so that in X we have CK . -CNa = 60 the calculated value8 becomes 95 mv. It would not be surprising if the partition coefficient for potassium were higher than for sodium since potassium is usually taken up in preference to sodium by living cells. It must be remembered, however, that we are here dealing with the concentration of K+ and Na+ in X rather than with that of KCI and NaCl: the latter may be weak electrolytes in X and may have different dissociation constants.9
These calculations indicate that the partition coefficient can vary greatly and this seems highly probable in view of experiments with models which show that the partition coefficients of organic and inorganic substances between aqueous and non-aqueous phases can be greatly influenced by the addition of small amounts of reagents.'0 If the protoplasmic surface layer is non-aqueous, as we suppose, it is easy to see how great changes in partition coefficients might occur as the result of metabolism. Not only the partition coefficients but also the mobilities differ from those found in Lot A. In Lot A we have UK = 73.24, UNa = 2.18; in Lot B, UK = 11.9 and UNa = 7.93. Such differences" are not surprising in view of the fact that the removal of organic substances from the cell by distilled water can reduce'2 UK from 85 to 2 or less: this can be restored by a variety of substances.'3 Changes can also be produced by guaiacol.'4 Hence it seems possible that alterations in metabolism can affect mobilities as well as partition coefficients.
Summary.-From changes in P.D. produced by changes of concentration we can calculate the apparent mobilities of K+ and Na+ in the outer protoplasmic surface of Nitella. We can thus predict the potassium effect (the change in P.D. produced by substituting 0.01 M KCI for 0.01 M NaCl) by assuming a value for the ratio of partition coefficients SKCI . SNaC1 (S = concentration in the outer non-aqueous protoplasmic surface layer concentration in the external solution).
In cells studied formerly it was assumed that SKCI . SNaCI = 1 but in the cells used in the present investigation we assume that SKCI SNaCl = 60.
Such variations in S do not appear improbable in view of experiments on models.
In the cells studied earlier the apparent mobilities of K+ and Na+ differed from those found in the present investigation. This is. not surprising as alterations of mobilities can be brought about by a variety of reagents and the apparent mobilities might therefore be expected to vary according to the metabolism of the cell. ' Cf. Osterhout, W. J. V., Jour. Gen. Physiol., 13, 715 (1929-1930) . 2 The term partition coefficient is used in liberal sense. If we have KCl in the external solution K + in X may be to some extent paired with organic anions or may form complexes in the sense of Kraus and Fuoss (Kraus, C. A., Trans. Electrochem. Soc., 66, 179 (1934); Fuoss, R. M., Chem. Rev., 17, 27 (1935). 3 It is assumed that the partition coefficient, S, is constant which is probably not far from true in this case. In models S is relatively constant for NaCl and KCI as compared with sodium guaiacolate and potassium guaiaeolate. Concentrations are employed for convenience in place of activities. 4 All values relate to X.
1. The Interaction of the Air and the Ground.-The transmission of plane longitudinal waves of unlimited extent from the ground to the air was investigated by C. G. Knott' many years ago. He found that the resulting air waves, which are propagated in almost a vertical direction, generally have only a small amount of energy. Earthquake sounds have been studied by many writers. C. Davison2 put forward the theory that they originate from the margin of the region disturbed by the earthquake and travel some distance through the earth before being transmitted to the air. A summary of results relating to earthquake noises has been given by Landsberg.3 The type of air motion considered here is not the simple progressive wave in an unlimited atmosphere but is a type of free vibration of the air and ground having the characteristics of a Rayleigh wave except that its velocity of propagation is less than the velocity of sound in air instead of being slightly less than the velocity of a shear wave in the ground. The mathematical analysis is very similar to that used by Stoneley4 in his study of Rayleigh waves in a plane homogeneous elastic earth below a compressible sheet of water of unlimited extent. It is assumed here, however, that the vertical velocity of the air is negligible at a height H above the ground while in Stoneley's work the boundary condition at the free surface of the water is one of constant pressure. His remarks on nodal planes indicate that his analysis may be applicable in our case but it has been thought worth while to give the analysis again in a form in which the velocity of the wind is taken into consideration and some of Stoneley's approximations are omitted. It is thought that the analysis may be of some interest in connection with the interpretation of the ground roll observed in geophysical field work. For information relating to the ground roll I am indebted to Dr. Gutenberg, Mr. Martin Gould and other members of the group connected with the Pasadena Seismological Laboratory. It
